As a cause of death cancer of the cervix uteri is one of the less important cancers in Britain. In 1962 it was responsible for 5 per cent of all the deaths due to cancer in women, which is less than the proportion attributed to cancer of the breast (20 per cent), stomach (13 per cent), colon (12 per cent), bronchus (7 per cent) or ovary (6 per cent). It has, however, the distinction of being prevalent throughout the world and is common in many countries in which cancer is otherwise relatively rare. Only in Israel is it thought that the mortality is substantially lower than in Britain.* Partly-because of its widespread prevalence and the ease with which it can be diagnosed and partly, perhaps, because of its apparent relationship to marriage and childbearing, cancer of the cervix has been the subject of a great many aetiological studies. As long ago as 1842, Stern examined the records of cancer deaths in Verona and concluded that cancer of the uterus (which in his case would have been mostly cancer of the cervix) bore an inverse relationship to cancer of the breast and that the married state increase the number of uterine cancers.
In more recent years attention has been attracted by the rarity of the disease among Jewesses (Kennaway, 1948) and by the relative rarity among Moslems in India in comparison with its prevalence among Hindus. As a result it has been suggested that the disease could be largely prevented if all men were circumcised. It has been noted also that in several countries the disease is more prevalent among the poorer women than among the wealthier.
The present study, which was carried out between 1951 and 1953, was begun at the instigation of Sir Ernest Kennaway in the hope of elucidating some of these relationships.
MATERIAL AND METHOD
Histories obtained from patients suffering from carcinoma of the cervix have been compared with those obtained from other patients suffering from other diseases. The patients were all under treatment at one or other of six hospitals, four of which were general hospitals (group A) while two specialised in gynaecology and obstetrics (group B).* Patients diagnosed as having cancer of the female genital tract were notified to the Statistical Research Unit, when they were visited and interviewed by one of two full time research almoners, the results of the interview being recorded at the time on a standard form.
To obtain control data, each patient with cervix cancer was matched for age (within the same 5 year age group) with two other patients under treatment in the gynaecological wards of the same hospitals, excluding only patients with cancer of other parts of the genital tract. These patients are referred to subsequently as gynaecological controls; they are shown in Table I , divided according to the diagnosis on discharge from hospital. Clearly, some of the conditions were related to pregnancy while others were related to infertility and it cannot be assumed that these women were necessarily representative of the general population in respect of either their marriage or obstetric histories. A second control series was, therefore, obtained by selecting four other women under treatment for a non-gynaecological condition in the medical or surgical wards of the general hospitals (group A) and matched for age (within the same 5 year age group) with the cervix cancer patients in the same hospital. These " general controls " are less likely to be biased in respect of their marriage histories than the gynaecological controls and they have been used in examining the results to help interpret the differences between the cervix cancer patients and the gynaecological controls. Where similar differences are observed between cervix cancer patients and both control series it is reasonable to assume, as a working hypothesis, that the abnormality is a characteristic of the patients with cervix cancer. Data were also obtained from a fourth group of patients, not matched for age, who were under treatment for carcinoma of the corpus uteri. Histories were obtained and recorded in the same way from all patients, save that some of the more intimate questions relating to marriage were omitted when interviewing patients in the general control group. The remaining patients with carcinoma of the body of the uterus, who were not specifically matched by age and hospital with the cervix patients, have not been used for any rigorous comparison as in (i) and (ii) above. The data for them have, however, been analysed in parallel with those for the other groups, and where appropriate, they are presented separately in the tables.
RESULTS
Social class.-Occupational histories were used to allocate the patients to one or other of the Register General's five social class groups, single persons being classified according to their own occupation and married women according to the occupation of their husbands (Table III) . The data suggest that hospitals in group A had rather more patients in Classes IV and V, than the hospitals in group B, but the design of the survey, using matched controls from the same hospitals, has ensured that such differences would not have any important effect on the main comparisons under study. Thus the social class distributions of the cervix cancer patients and their matched gynaecological controls (from hospitals A and B) were similar, as were those of the smaller cervix cancer group and their general controls (from hospital A). The patients with corpus cancer reflected the social class pattern of the other two groups drawn from the same hospitals (A and B).
Menses.-There was little difference between the cervix cancer, control and corpus cancer groups with respect to their menstrual histories (Table IV) . In each group some 7 per cent of patients provided a history of irregular menstruation and in each the average age at menarche was close to 14 years. In comparing the distributions around these and other averages, use has been made of the design of the investigation, whereby the overall ratio of matched controls to cervix cases was 2: 1 for the gynaecological controls and 4: 1 for the general controls.
Thus in the present comparison, the similarity of the cervix and gynaecological control groups is emphasised by the lack of any notable deviation from the ratio of 2: 1 for each of the age at menarche sub-groups. Comparing the general controls with cervix cancer patients, breakdown by age does not show quite the same stability of the ratio. With ages 9-10 years at menarche (where the numbers are very small) and 11-12 years there are relatively more patients in the cervix cancer group than with other ages ; the difference between the groups as a whole is however, not statistically significant. Frequency of marriage.-The marriage experience* of the cervix cancer patients differed from that of the patients in both the control groups (Table V) . In Average age . 13 9 yrs.
13-7 yrs. 13-7 yrs. 14-0 yrs. 14-0 vrs. * Throughout the present study marriage has been taken to include de facto marriage as well as de jure. particular the cervix cancer groups contained fewer unmarried women (3.0 per cent and 1*3 per cent) than the control series (6.9 per cent and 12*8 per cent respectively) and in each case the difference between the cervix cancer patients and their matched controls was greater than would be expected by chance alone. It should be noted also that 3 of the 9 single women among the cervix patients reported a previous pregnancy, the comparable proportions in the other groups being 1 out of 41 (gynaecological controls) 5 out of 79 (general controls) and 0 out of 31 (corpus cancer) Again, in both main comparisons, the relative frequencv of multiple marriages among patients with cervix cancer was demonstrated by the decreasing control/cervix ratio with increase in number of marriages. In contrast to the cervix cancer patients (3.0 per cent) those suffering from corpus cancer included a much higher proportion of unmarried women (21.7 per cent), Age at marriage -Differences in marriage histories were again apparent in the data relating to age at marriage (Table VI) Thus the average age at marriage of the 288 married women with carcinoma of the cervix was 22-7 years compared with 23*9 years for the 553 married women in the gynaecological control group. A similar difference was evident in the comparison between cervix cancer patients and the general controls. In both comparisons the difference with respect to average age at marriage was statistically significant (in each case P<0-01). Married patients with corpus cancer, on the other hand, had on average, married at a later age than patients in the other groups.
Broken marriage.-The frequency of broken first marriage-whether due to the death of the husband or to separation or divorce-is shown in Table VII . For women married under 20 years of age the frequency was high and there was no striking difference between the groups. With later marriage, however, the proportion broken was substantially higher for the cervix cancer patients than for the controls and the difference between them was so great that the total proportions of broken marriages (standardized for age) were significantly different (P<0-001 for cervix cancer and gynaecological controls; P<0.05 for cervix cancer and general controls). Clearly, therefore, the high proportion of broken marriages in the cervix cancer group (45 per cent) cannot be explained wholly on the grounds of earlv marriage. Remarriage.- Table VIII shows that remarriage after the first marriage had been broken was practically the same in all diagnostic groups. The high proportion of multiple marriages among the cervix cancer patients shown in Table  V should, therefore, be attributed to a greater frequency of broken marriages and not to a particular desire for remarriage after the first marriage had been broken.
Duration of marriage.-Since the cervix cancer and the control patients were matched for age at the time of interview and the cervix cancer patients had, on average, married at an earlier age, it might have been supposed that the duration of marriage for the cervix cancer patients would have been longer. In fact, the differences were very slight, and the longest average duration of marriage was actually recorded for the gynaecological controls. The explanation lies in the fact that marriage in the cervix cancer group was more often broken. When broken and unbroken marriages are considered separately the average duration of marriage is found to be slightly longer in each case in the cervix cancer group (Table IX) ; in no case, however, is the difference statistically significant. Number of pregnancies.-The numbers of children born to married women in each of the study groups is shown in Table XI . The proportions of childless married women were very similar in the cervix cancer and the two control groups. Thus 38 (13 per cent) of 288 married women with cervix cancer had had no children, 65 (12 per cent) of the 553 women in the gynaecological control group and 13 per cent and 14 per cent respectively in the cervix and general control patients from the A hospitals. On the other hand, the cervix patients contained relatively more women with larger families-21 per cent of them (60 out of 288) having had 5 or more children compared with the 13 per cent (70 out of 553) in the gynaecological controls. The differences between the average number of children for the cervix cancer patients and the two control groups were small; the difference from the gynaecological controls was clearly significant (P<0-01) but the difference from the general control patients was not (P = 0.06). The data relating to patients with corpus cancer once again demonstrated their relatively low parity, in that more than one third of the married women in this group had had no children and only 7 (6 per cent) had a family of 5 or more. The apparent relationships between carcinoma of the cervix and (i) age at marriage and (ii) number of children were examined further by eliminating the effect of each of these factors in turn from comparisons involving the other. For example, the combined experience of the cervix and gynaecological control groups showed that, of 78 mothers with 5 or 6 children, 30 were married at ages 15-19 years, 36 were married at ages 20-24 years and 12 at ages 25-29 years. It might, therefore, be expected that (30/78) x 33 or 12-7 of the 33 cervix cancer patients with 5 or 6 children would have been married at ages [15] [16] [17] [18] [19] years; and [25] [26] [27] [28] [29] years. In a like manner the number of women " expected " to have been married at different ages was calculated for each of the other parity groups. By adding the experience of all the parity groups an estimate was obtained of the " expected " distribution of ages at marriage in which allowance had been made for the parity of the cervix cancer patients and a similar calculation provided the " expected " distribution of ages at marriage for the gynaecological controls.
On comparison of the two groups (Table XII) the excess of younger marriages among cervix cancer patients remained evident (211 patients married at ages under 25 years compared with 193 " expected "), and the observed/expected ratio displayed a consistent downward trend with increasing age at marriage. x2(for trend) = 9-57, n = 1, P<0-005
It was clear therefore that, after allowing for possible parity effects, the differences between the groups in respect of age at marriage remained significant. A comparison between the groups was then made with respect to the number of children after standardisation for age at marriage (Table XIII) . There were still some differences between the numbers of children " observed " and " expected ", but they were less regular and there was no statistically significant trend in the ratio between the groups. Thus, in contrast to the findings for age at marriage, the analysis suggests the differences that had been noted with respect to parity were a result of the differences in age at marriage and they provide no evidence of an independent effect of parity. Analysis of the data for all pregnancies rather than for children provides essentially similar results (Doll, 1964) . Frequency of sexual intercourse.-An index of sexual activity was obtained by asking each married patient to express her own experience in terms of an average monthly frequency of intercourse throughout married life. Analysis of these data suggests that cervix cancer patients experience more frequent intercourse than women in the control group (Table XIV) . Thus 99, or just over one third, of the cervix cancer patients reported frequencies of 8 (or more) per month against 137, or just under one quarter, of the gynaecological control patients. Examination of the average frequencies (6.2 and 5-2 per month respectively) showed the same trend and the difference between the means was statistically significant (P<0.01). The data for the control group show, however, that there was a negative association between frequency of intercourse and age at marriage, demonstrated by the trend in the average frequency from 6f5 per month for those married at ages under 20 years, to 5-3 per month for women married between 20 and 24 years and 4-5 per month for those married at 25 and over (Table XV) . It is therefore necessary to standardize for age at marriage, before comparing the groups with respect to frequency of intercourse. After standardization the results (Table XIV) show that the difference between the two groups is less marked; the trend in the ratio of cervix cancer to control patients with increasing frequency of intercourse still persists, but it is no longer statistically significant (P = 0.07). In contrast, the excess of younger marriages is hardly affected by standardizing for frequency of intercourse and the relationship remains close (Table XVII) .
Intercourse in relation to katamenia.-Questions were also asked about the occurrence of intercourse in relation to katamenia (Table XVIII (Table XIX) . In both groups more than a quarter denied any use of contraception, while the distribution of methods among the remainder was closely similar; this was also similar to that of patients suffering from corpus cancer. If, however, women are classed together when they or their husbands had used an obstructive method the proportion is found to be lower in the cervix cancer group (74 out of 287 or 25-8 per cent) than in the gynaecological controls (180 out of 545 or 33*0 per cent) and the difference is just statistically significant (P = 0.05).
Circumcision.-All married women in the cervix cancer, gynaecological control and corpus cancer groups were asked if their husbands were circumcised. Some of the women had been married more than once and the answers to this question can be considered either in terms of the experience of the women (Table XX) group-who failed to provide definite answers. Within this limitation the evidence is essentially negative; closely similar proportions of the women in all three groups said that they had at one time been married to an uncircumcised man. 615 (100-0)
